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Translocation of a UY-damaged DNA binding protein into a 
ti^ht association with chromatin after treatment of 
mammalian cells with UY 1 i jht . 

Otrin Y R; McLenigan M; Takac M; Levine A S; Protic M 
Section :n DNA Replication, Fepair and Mutagenesis, 
National Institute of Child Health and Human Development, 
Institutes of Health, Bethesda, MD 20392, USA. 
OF CELL SCIENCE, (1:997 May) 110 ( Pt ID) 115 9-68. 
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binding protein 



- E'-DB ) is 



the major source of 
)indin^T activity m mammalian cell extracts. This 
at least s:me xeroderma pigmentosum group* E (XP-E) 



activity 



A UY-damaged DNA 
UY- damage d DNA 
is defect l ve in 

patients; microini e ct ion of the UY-DDB p-rotein into their fibroblasts 
corrects nucleotide excision repair (NER). In an in vitro reconstituted 
NEP. system, small amzunts of UY-DDB stimulate repair synthesis a few fold. 
After exposure to UY, mammalian cells show an early dose-dependent 
inhibition of the extractarle UV~DDB activity; 

this inhibition may reflect, a tight association of the binding 
protein with UY-damaged genomic DNA. Tc investigate the dynamics and 
location :f UV-DDB with respect to damaged chromatin in vivc, we utilized 
nuclear fractionation and sp-ecific antibodies and detected translocation 
of the p!27 component of UY-DDB from a loose to a tight association with 
chromatini zed DNA immediately after UY treatment. A similar 
redistribution was found for other NER proteins, i.e. XPA, RP-A and PCNA, 
suggesting their tighter association with genomic DNA after UY. These 
studies revealed a specific p-r otein-prot em interaction between 
UY- DDB'plCT and RP-A that appears to enhance binding of loth proteins to 
UY-damaged DNA m vitro, providing evidence for the involvement of UY-DDB 
in the damage- recogni tion step cf NEP:. Moreover, the kinetics :f the 
reappearance of ext ractabl e UV-DDB activity after UY treatment :f human 
cells with differing repair capacities positively correlate with the 
cell's capacity tc repair c-4 p^yrimidine dimers (6-4 ?D) in the whc le 
genome, a result consistent with an in vivo role for UY-DDB in recognizing 
this type cf UY lesion. 
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Ape lipoprotein B gene regulatory factor- 2 (BRF-2! 
structurally and immunologically highly related t 
her atitis B virus X associated prctem-1 (XAP-.L',' . 
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SOURCE: BIOCHEMISTRY, (1997 Jan 23) 3 6 (4) 96 0-9. 

Journal :ode: 03^0623. ISSN: 3006-2960. 
PUB. COUNTRY: United States 
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AB Hepatic cell-specific expression ol the human apolipcprotein B (apoB) gene 
is controlled r. y at. least four cis-acting elements located between 
Positions -128 and +122 [Chuang, S. 3., & Las, K. K. ( 1 9 9 6.) BiDchem. 
Biiphys. Res. C:>mrnun. 2 2 0, 5o3-5r.2]. The distal element (-123 t:> -85) 
appears to be liver specific because it shows positive activity in HepG2 
cells and negative activity in KeLa cells. ApoB gene regulatory factor-2 
IBRE-2) interacts with the sequence (-104 to -85). BRF-2 has been 
purified from rat liver nuclear extract, and its molecular weight has been 
determined t :> be approximately 12 0 kDa [Zhuang et al . (1992) Mol. Cell. 
Biol. 12, 3183-3191], In this paper we report the isolation of two 
isoforms of BRE-i by further purification using high-performance liquid 
chroma tog r ap-hy . Both isoforms produced a single approximately 120- kDa 
band l ri s:dium dcdecyl sulfate p : 1 yac ryl amide gel electrophoresis detected 
by silver stain. The amino acid sequences of two tryptic peptides derived 
from HPLC-p'Uri f ied heavier 3RF-2 isoform were determined to be YLAIAPPIIK 
and ALVVLL'l HE'OELR . These two peptides were found to share 100 - sequence 
homology with human hepatitis B virus X associated protein- 1 (XAP-1) and 
mtnkey UV- damaged DNA-bmding protein (UV-DD3). Anti-peptide antisera 
raised against twc synthetic peptides of XAP-1 recognized a approximately 
120-kLa polypeptide band in both BRF-2 isoforms in a western blot 
analysis. By using ap-oB promoter fragments containing various internal 
deletions and a substitution mutation as templates for gel mobility shift 
assays, we identified the region between -104 and -85 as crucial for 
binding by the hi gh-mo 1 ecul ar weight form. In contrast, the lower 
mzlecular weight isofcirn bound t: all apoB mutants tested. Anti-peptide 2 
antiserum directed against XAP 1 was found to 

inhibit in vitro transcription of the apoB gene in rat liver 
nuclear extracts by 50-. These results suggest that BRF-2 and XAE-1 are 
structurally and immunologically highly related trans-activators of the 
apoB gene. We propose that BRF-2 exists both as a monomer (BR.F-2M) and as 
a h om: oli gome r . probably a homidimer (BRF-2D), in solution; 
: 1 i gomeri zati on appears tc be an essential step for imp-arting 
sequence-specificity to BRF-2 r rotein and thereby facilitating its role as 
a t rans - a ctivator of the ap oB gene. 
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AB The hepatitis B virus X protein is a promiscuous trans oriptional 

transactivatcr . Transact.! vati :n by the X protein is m:st likely mediated 
through binding to different cellular factors. Using the yeast two-hybrid 
method, we nave isolated a clone that encodes a novel X-associated 
cellular protein: XAP2 . X and XAP2 interactions also occur in vitro. 
Antiserum raised against XAP2 recognizes a cytoplasmic protein with an 
apparent molecular mass of 36 kDa. The interaction between X and XAP2 
requires a small region on X c:ntaining amino acids 13-26. From Northern 
blct analyses, XAP2 is ubiquitously expressed in both liver-derived and 
non-liver-derived cell lines as well as in normal non-liver tissues. In 
contrast, XAP2 is expressed in very lew level in the normal human liver. 
In transfection assays, o ve rexp res s ion of XAP2 abolishes transact! vation 
by the X protein. Based on these results, we suggest that XAP2 is an 
important cellular negative regulator of the X protein, and that X-XAP2 
interaction may play a role in HBV pathology. 



